I N T R O D U C T I O N
The randomized controlled trial (RCT) design is the most scientifically rigorous methodology for evaluating treatment efficacy (1). The success of RCTs is contingent upon adequate retention of research participants (2-4) and there is evidence that rates could be improved (5-7). Poor retention may increase study duration and costs and, in the worst cases, result in premature termination of research (3,6,8). The treatment literature has devoted more attention to examining recruitment barriers and less to retention, particularly among special populations such as those with substance use problems, a group known to have poor adherence rates (9-12). In addition, the current literature on retention has been limited by not always making a clear distinction between research retention and treatment retention in RCT (l3,14) .
Failure to retain a sufficient number of participants in the protocol may threaten the internal and external validity of RCTs (11,15,16). High rates of attrition from follow-up may produce bias; results may not be due to treatment effects but rather to a disproportional loss of participants who were more or less symptomatic or unresponsive to the study medication than other participants (3,17). Furthermore, high attrition rates may result in significant differences between participants who remain in research and those who drop out, thereby limiting the generality of findings to the population of interest (3,17). Also, high attrition limits statistical validity by reducing the power to detect true differences between treatments (3).
Previous research has revealed that high study demands (eg, frequent appointments, long study duration, and extra, inconvenient, or uncomfortable procedures) and greater travel and travel costs may deter participants from remaining in research (17-21). Participants' concerns about taking medication, experiencing adverse events, or being assigned to a placebo condition may also increase attrition (18-20). Other participant factors including greater problem severity and distress, lower socioeconomic status and education, lack of social support, and minority status may also play a role, though research is equivocal (19-22).
Conducting RCTs with alcohol-and substance-dependent participants poses additional challenges since it is well documented that retention is poor among this population (5,l3,14,23,24). For instance, a review of alcohol treatment outcome studies from 1970 to 1998 found that only 56% achieved sufficient retention rates (ie, 80% or more) (5). A lack of social stability often linked to alcohol and substance dependence (eg, unstable living, relationship, and employment situations; legal problems) may result in poorer retention and greater diffi-D A T A Zweben, Fucito, O'Malley culty maintaining contact with participants (11,23,24). The high degree of ambivalence associated with alcohol and substance dependence may also decrease motivation to continue participation (25,26). Furthermore, incentives to increase motivation, particularly cash payments, may raise ethical dilemmas regarding triggering substance use or being coercive to a typically disadvantaged population (27-32).
Fear of social stigma and concerns about confidentiality may also serve as barriers (33,34). This article examines strategies found to be effective in achieving high research retention rates in pharmacotherapy trials. Special attention is devoted to strategies geared to alcoholand substance-dependent populations who are reluctant to continue research assessments. These participants can be distinguished from those who are lost or cannot be found and require more extensive tracking and monitoring procedures (see section on nonroutine strategies). Examples are drawn from the COMBlNE Study, an NIAAA-funded, nationwide, multisite. combined behavioral and pharmacotherapy trial for alcohol problems. This study achieved relatively high retention rates throughout the oneyear follow-up period.
P R A C T I C A L S T R A T E G I E S F O R I M P R O V I N G P R O T O C O L A D H E R E N C E
OVERVIEW Discontinuation of treatment does not need to equal discontinuation from assessment provided that study personnel take steps to ensure continued participation from the outset. With well-articulated strategies and commitment to following participants, retention in research assessment can be high even with alcohol-or substance-dependent participants. In the COM-BINE study, a large multisite study of combining medications and behavioral treatments for alcohol dependence, approximately 78% completed one or more aspects of treatment, whereas 94% provided complete drinking data used to evaluate the primary efficacy endpoints (35). Similarly, Project MATCH, an earlier multisite study of psychotherapies for alcohol dependence, found that although treatment and research compli-ance were highly associated, a substantial proportion of those with only low to moderate treatment compliance achieved moderate to high levels of participation in research assessment (11). A study of individuals admitted to methadone maintenance successfully interviewed 98% of participants at one-year followup, although only 51% were still in treatment at the center (36). Several routine and nonroutine strategies can be implemented to enhance retention in research (13,14,16) even with participants who failed to comply with study treatments. Table 1 delineates how to employ retention strategies to address sources of nonadherence associated with various adherence risk levels among alcohol-or substance-dependent populations. As outlined in the table, strategies aimed at low-risk participants primarily involve establishing a user-friendly environment. This comprises having flexible appointment times: ensuring confidentiality; orienting participants to the study demands, tasks, and responsibilities: and providing incentives for visits such as reimbursing participants for their travel and time. For the majority of participants, these routine strategies are sufficient to address potential adherence problems. However, despite careful planning, a minority of participants may have difficulty meeting protocol requirements. The current circumstances and conditions of such participants as well as their individual experiences in the trial may interfere with their commitment to the research. Consequently, strategies need to be devised and adapted to address the circumstances, conditions, and experiences (eg, dissatisfaction with the medication or behavioral treatment) of participants in the trial to facilitate or retain a commitment to the study protocol.
EMPLOYING ROUTINE STRATEGIES
Create a Welcoming Environment. Of course, the first step in enhancing retention is to make participants' experiences with the study as smooth and enjoyable as possible. Welcoming and respectful staff is the minimum requirement for achieving this aim; a nonjudgmental and ac-
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ceptingattitude is essential for patients with addictive disorders. Conducting interviews in areas that afford privacy is also important. Other gestures such as offering coffee or tea can be made as well.
Establish an Efficient Racking System. Retention in research assessment depends on being able to locate the participant. Several procedures can make this more likely. Participants are asked to provide email addresses and to indicate the best times to contact them and whether messages can be left. The names and contact information of up to three people who can be contacted for assistance with locating participants are also requested. Written informed consent to contact these individuals is obtained, including a description of the scope of the information to be obtained (eg. forwarding addresses versus questions about the clinical status of the participant). Obtaining consent to use driver's licenses and Social Security numbers to locate participants is useful in addition to verifying and updating contact information at subsequent appointments. Safeguards for maintaining participants' confidentiality should be considered in all of these communications (37).
Educate Participants About Their Role as Research Participants. As in any study, prospective participants are informed about the various components of the treatment and research protocol during the process of obtaining informed consent. However, in an effort to enhance retention, it is important to highlight the significance of research follow-up even if participants decide to discontinue the treatment intervention. Explaining how their experiences with the treatment, whether positive or negative, is critical to evaluating the treatment under study can increase their understanding of the research process and lay the groundwork for future discussions about the importance of completing research assessments. Anticipated barriers to attending appointments such as transportation, work schedules, vacations, and child care can be reviewed up front and resolved ( 13,14).
Establish a Routine While Maintaining Flexibility. Just as establishing a routine for taking medication can enhance medication adherence, scheduling recurring appointments at the same time each week can reduce no-shows due to forgetting. Reminder letters and phone calls about appointments should be used for all appointments, and rapid follow-up of missed appointments should be incorporated into the protocol. However, flexibility in scheduling research appointments may be required to keep participants engaged in both the treatment and assessment components of the study.
Provide Incentives for Participation. Providing payment for completion of research assessments can increase the likelihood that critical safety and outcome data will be obtained. The use of incentives, however, can pose a variety of potential ethical issues. Some concerns are that payments, depending on the size, may reduce the voluntary nature of participation or induce individuals to accept greater risks, or that economically disadvantaged participants will be more likely to participate, among other concerns (2738). However, these potential negative consequences might be reduced if patients are informed that they are being reimbursed for their efforts in completing assessments along with the expenses incurred from study participation, such as transportation, parking, and meals. Such an approach appears to be acceptable to both government-and industry-sponsored trials. Among substance abusers, an additional concern is that subject payments will be used to purchase drugs or alcohol, and so in-kind payments rather than cash are sometimes used. The existing research data suggests that participants, whether in treatment (37,39) or nontreatment studies (40). may prefer cash payments to other forms of compensation. Festinger and colleagues specifically tested the effects of different modes of compensation (cash versus gift certificates) and the value of the remuneration ($10, $40, or $70) on rates of participation in a six-month follow-up interview and on substance use following payment (41). Higher payments
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and cash payments were related to greater follow-up rates and did not influence substance use, which was low across all conditions. These data suggest that providing monetary incentives for completing assessments may be particularly helpful in motivating participants to remain in the research component of the study.
EMPLOYING NONROUTINE STRATEGIES
Given the variety of factors associated with nonadherence, a sizeable proportion of participants may be reluctant to attend the assessment interviews. Some participants may be performing quite well after treatment but do not come to the research appointments because they do not want to be reminded about their former substance use problems. Others may be experiencing serious hardships that interfere with attending research appointments. Whatever the reasons, staff members need to be attentive and persistent about addressing adherence problems in order to maintain clinical trial integrity. Nonroutine strategies are employed when it is clear that a participant is nonresponsive to the research protocol and the aforementioned routine strategies have not produced a positive response. This situation is typically characterized by participants who frequently cancel sessions without rebooking, fail to appear for scheduled appointments, are unresponsive to rescheduling efforts, or attend follow-up sessions but are reluctant to schedule the next appointment or express a desire to drop out. These participants are considered to be in a medium-or high-risk category for protocol adherence.
Staff Training. To start, staff members need to be educated about and prepared to recognize and address adherence issues in clinical research. To achieve this objective, a manual of operations that includes the following procedures should be developed: (a) conducting an adherence assessment, (b) formulating a working hypothesis for attending to adherence issues, (c) developing a range of options for addressing adherence issues, and (d) implementing and evaluating risk reduction strategies. After devising the manual, staff members are trained in the use of adherence procedures. The training process entails the screening of videotapes of adherence interviews, role-playing adherence sessions, and receiving feedback on role-play performance. The content of the training includes: (a) orienting participants to the follow-up, (b) obtaining an adherence history, (c) identifying research task demands, and (d) attending to adherence issues. Staff members are also taught how to use risk levels (see Table 1 ) to address nonadherence and to explore all possible sources of nonadherence with the assumption that no participant is immune to premature research dropout regardless of how well she or he is progressing in the treatment period.
Conduct an Adherence Assessment. If staff members are successful in locating the nonadherent participant, then an attempt should be made to arrange an in-person (preferred) or telephone assessment interview. Participants who are not responsive to telephone calls or letters requesting a follow-up appointment should be sent a strategic letter (see below). In the assessment interview, staff members seek to discover factors that interfere with participating in follow-up. Staff members review the chain of events associated with nonadherence. Thus some participants may reveal that they are too embarrassed about their drinking to attend the follow-up appointment. Others may indicate that they are too overwhelmed or preoccupied with legal, financial, or domestic matters to attend sessions or may not attend appointments as a consequence of their anger or frustration over the feeling that they received a placebo rather than the active study medication. (Whether these feelings are justified or not are less important than participants' perceptions or beliefs of what has occurred during their participation.) Formulate a Working Hypothesis. Once participants have communicated their concerns, study personnel devise a working hypothesis to account for nonadherence. To obtain a consensus with the participant, staff members enumerate potential risk factors that may have inter-D A T A Zweben, Fucito, O'Malley fered with adherence. Participants are then asked to comment, clarify, or correct the putative barriers to adherence. Participants are also asked to rank which risk factors represent the greatest threat to their adherence. For example, some participants may view having a slip or setback as the greatest threat to adherence, while others may consider confidentiality concerns to be a major source of nonadherence.
Identify a Range of Options for Addressing
Adherence. If consensus can be reached, potential solutions may be considered to address nonadherence. The tentative solutions are presented as a menu of options that represent suitable alternatives to what has been occurring (eg, no-shows) in follow-up. Having participants choose from an array of options helps to facilitate their cooperation.
One of the options to consider is reducing the extensive task demands placed upon participants. Individuals struggling with sobriety and related hardships (eg, family, social, legal, and economic matters) often find it difficult to meet the extensive and varied demands of the research protocol. Allowing participants the opportunity to scale down the study requirements during times of hardship can be useful in sustaining their involvement. This could entail obtaining partial data on participants. For example, the Form 90 alcohol consumption measure can be abbreviated to a Form 90Q (quick screen) version (42). This procedure enables staff to gather data just on the critical questions related to drinking that are used to derive the primary endpoints rather than the day-by-day reports of drinking obtained with the full interview. These limited questions include: "How many days during the period from May 1st to July 1 st did you have at least one drink containing alcohol? Now on those days you did drink, how much did you drink on average? And when was the first day that you had five (four for women) or more drinks in the same day?"
Reducing the frequency of blood draws might be another practical strategy. However, such an approach is only recommended when blood samples are drawn for research purposes, for ex-ample, as a secondary measure of treatment response. It is not considered appropriate where blood samples are necessary for monitoring the safety of the drug, for example, to detect a drugrelated reaction such as renal or hepatic effects.
Furthermore, another strategy might involve administering a reduced assessment battery. For example, staff might administer instruments pertaining to primary outcomes of alcohol or substance use and omit assessments pertaining to secondary outcomes such as drinking-related consequences. Administering the full assessment package might be resumed at a later time when the participant's difficulties have subsided. Note that investigators should consider limiting the data collection burden in the design phase of the clinical trial.
For some participants, especially those in serious crisis or experiencing severe hardships, the only feasible solution may be to postpone the follow-up appointment (16,43). For others, an intention to withdraw may seem to be the most reasonable plan, despite the suggestion to postpone the next visit. Such participants may find it difficult to fulfill demands that are perceived as unrelated to their crisis situation. As an alternative, staff may suggest that participants delay the decision to withdraw to a later time rather than finalize the decision. This gives participants an opportunity to resolve the crisis so that they can resume involvement at a later time and confirm their earlier commitment about the importance of the research. In other words, the temporary refusal may be more reflective of their current circumstances or conditions rather than a clear intention or preference to drop out (43). However, it is important to specify the period of opportunity for reconsideration or set a deadline for the final decision so participants do not remain forever in this suspended state.
Use of Strategic Letters. If participants are unavailable for face-to-face interviews or telephone calls, strategic letters serve as a useful alternative (44). These letters are tailored to the needs of the participants. The letter should restate the rationale for participant involvement
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and discuss the importance of the research interview to the success of the study. Consideration should be given to participants' beliefs and expectations in discussing their reasons for nonadherence. Emphasis is placed on maintaining a respectful posture and normalizing the inaction rather than moralizing or blaming participants for their nonadherent behavior: "We know that a lot can happen in a person's life that may make it difficult to follow through with the interview."
The letters should also include a proposed plan for addressing adherence difficulties. The plan comprises an array of options that are expected to address underlying sources of nonadherence and facilitate continued involvement. For participants who have prematurely dropped out of treatment, it may be useful to clarify the differences between clinical and research participation: "Please remember that we still consider you a part of the research project even if you decided to terminate treatment early." For participants who have resumed drinking or substance use, it is important to remind them that "we are interested in all outcomes of treatment and have no set expectations about what should be happening in your life." The letter should reinforce the notion of the importance of knowing what is actually happening in their lives to draw accurate conclusions about their progress following treatment. For participants who require a reduction of the task demands, potential modifications such as conducting interviews at a more convenient location are offered: "We want to make the visit as convenient as possible, so let us know if the suggestions are responsive to your current needs." In sum, strategic letters are employed to communicate understanding and sensitivity of the circumstances associated with nonadherence, to support self-efficacy ("you can do it"), and to foster a renewed commitment to the research.
It should be mentioned that not all participants will be responsive to the aforementioned strategies. In such cases, it is advisable to accept participants' intention to withdraw respectfully and express appreciation for their time and involvement in the study (43).
R O L E O F C O O R D I N A T I N G CENTER I N FAC 11 I TAT1 N G R ETE N T I 0 N
Congruency among research staff in carrying out the aforementioned procedures and strategies facilitates retention. This is particularly important in multisite clinical trials, in which differences in sustaining performance standards across sites can be detrimental to the validity of the study findings. In such cases, a centralized coordinating center is devised to establish a studywide infrastructure to supervise and monitor the tracking of participants, develop performance standards, identify strategies and procedures for addressing retention issues, and make recommendations for improving the handling of data-gathering activities. In single-site studies, a member of the staff may be assigned to the role of coordinating these tasks and responsibilities (16,45).
The coordinating center is responsible for training sites in retention strategies and clarifying performance expectations. The coordinating center should also promote staff enthusiasm and perseverance, high morale, and compassion to bond with patients, important mechanisms in achieving high retention rates (23). Study sponsors also need to ensure that sites receive the funding needed for these retention activities, including follow-up interviews of participants who have discontinued treatment.
Following the training, teleconference calls and on-site visits to monitor trialwide datagathering activities should be scheduled. At these meetings, participant attendance and the reliability of data-gathering procedures are assessed to determine whether the research sites are fulfilling performance goals. Sites not meeting expectations are provided with recommendations for engaging or reengaging participants in follow-up. Recommendations may include improving tracking systems, encouraging the facility to become more user friendly, identifying a particular staff member who will be responsible for follow-up interviews, and implementing retention strategies such as sending out strategic letters. Sites not meeting expectations are also sent letters requesting that they provide the D A T A Zweben, Fucito, O'Malley coordinating center with remedial plans for improving retention rates. To assist with the process, t h e coordinating center arranges conference calls between high-performance and low-performance sites to discuss useful methods for retaining participants in follow-up. This procedure enables low-performance sites to obtain firsthand knowledge about effective retention strategies.
SUMMARY
This article demonstrates how adequate attention to retention issues can reduce t h e threat to the scientific rigor of clinical trials. A particular challenge is how to sustain perseverance of site personnel while attending to the needs of nonadherent participants. A wide range of strategies are offered to address adherence issues as well as to sustain staff commitment to the research.
